Factor VIIa and the extracellular domains of human tissue factor form a compact complex: a study by X-ray and neutron solution scattering.
The four-domain structure of human factor VIIa and the two-domain structure of tissue factor form a tight complex to initiate blood coagulation. By solution scattering, the mean X-ray and neutron radii of gyration RG (which determine macro-molecular elongation) were found to be 3.25 nm, 2.13 nm and 3.14 nm (+/- 0.13 nm) for factor VIIa, the extracellular region of tissue factor and their complex in that order. The mean cross-sectional radii of gyration RXS were 1.33 nm, 0.56 nm and 1.42 nm (+/- 0.13 nm) in that order. The mean lengths were 10.3 nm, 7.7 nm and 10.2 nm in that order. The data show that, in solution, the free proteins have extended domain structures, and the complex is formed by a compact side-by-side alignment of the two proteins along their long axes. The high binding affinity of tissue factor for factor VIIa may thus be accounted for by the occurrence of many intermolecular contacts in the complex.